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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-17 are rejected under 35 U.S.C. 102(b) as being anticipated by US Pre 
Grant Publication to Cotteverte et al. a number 2002/0048422. 

Regarding claim 1, Cotteverte teaches an optical element (Figures 14-19) for 
reflecting or transmitting an incident light (waveguide 110), the optical element 
comprising a periodic structure (photonic crystal 100 with periodic columns 108) in 
which refractive index is distributed periodically (paragraph 13, page 2) and a deforming 
portion (Figure 15 shows deformation D+Ad in the periodicity of columns 108) which 
deforms by external action (Figure 16, voltage 122 or Figure 17, actuator 134), wherein 
the deforming portion is integrally arranged with the periodic structure along the periodic 
direction of the periodic structure (Figure 15), and is so constructed as to change the 
periodicity of the periodic structure by deforming in the periodic direction of the periodic 
structure (pages 4 and 5, paragraphs 59-67). 

Regarding claim 2, Cotteverte teaches the limitations of the base claim 1. 
Cotteverte also teaches that the change in the periodicity is that in any one of period, 
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phase, duty and orientation of the periodic structure or in the combination thereof 
(Figure 15 and pages 4 and 5, paragraphs 59-67). 

Regarding claim 3, Cotteverte teaches the limitations of the base claim 1. 
Cotteverte also teaches that the deforming portion is positioned outside a path of 
reflecting or transmitting light (waveguide 1 10) of the optical element (Figure 15). 

Regarding claim 4, Cotteverte teaches the limitations of the base claim 1 . 
Cotteverte also teaches that the deforming portion includes a member (columns 108) 
integrally joined to the periodic structure, and that the member deforms in the direction 
parallel to the joining plane of the member with the periodic structure (Figure 15). 

Regarding claim 5, Cotteverte teaches the limitations of the base claim 1 . 
Cotteverte also teaches that the deforming portion includes a member (columns 108) for 
supporting the periodic structure, and the member deforms in the direction parallel to 
the plane of the member supporting the periodic structure (Figure 15 and pages 4 and 
5, paragraph 61). 

Regarding claim 6, Cotteverte teaches the limitations of the base claim 5. 
Cotteverte also teaches that the member supporting the periodic structure is the same 
as a member constituting the periodic structure (columns 108). 

Regarding claim 7, Cotteverte teaches the limitations of the base claim 1 . 
Cotteverte also teaches that the deforming portion elongates and contracts in at least 
one direction (Figure 15 and pages 4 and 5, paragraphs 61-67). 
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Regarding claim 8, Cotteverte teaches the limitations of the base claim 1. 
Cotteverte also teaches that the deforming portion causes shear deformation in at least 
one direction (pages 4 and 5, paragraph 61). 

Regarding claim 9, Cotteverte teaches the limitations of the base claim 1. 
Cotteverte also teaches that the deforming portion is constituted of a piezoelectric 
element (substrate 120 and voltage supply 122, Figure 16 and pages 5 and 6, 
paragraphs 64-72). 

Regarding claim 10, Cotteverte teaches the limitations of the base claim 9. 
Cotteverte also teaches that the deforming portion includes a pair of electrodes (Figure 
16, denoted by connection lines from voltage supply 122), and the pair of electrodes are 
so arranged as to provide the deforming portion with an electric field substantially 
parallel to the periodic direction of the periodic structure (page 5, paragraph 64). 

Regarding claim 11, Cotteverte teaches the limitations of the base claim 9. 
Cotteverte also teaches that the deforming portion includes a pair of electrodes (Figure 
16, denoted by connection lines from voltage supply 122), and the pair of electrodes are 
so arranged as to provide the deforming portion with an electric field substantially 
perpendicular to the periodic direction of the periodic structure (page 8, paragraph 92). 

Regarding claim 12, Cotteverte teaches the limitations of the base claim 1 . 
Cotteverte also teaches that that the periodic structure is of a multi-dimensional 
photonic crystal (page 4, paragraph 59). 

Regarding claim 13, Cotteverte teaches the limitations of the base claim 12. 
Cotteverte also teaches that the periodic structure is of a two-dimensional photonic 
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crystal (page 4, paragraph 59 and Figures 14-16), and is composed of a portion having 
a two-dimensional periodicity (including periodic arrangement of columns 108) and a 
support portion (Figures 14 and 15, element 112 or Figure 16, element 120) for 
supporting the portion having the two-dimensional periodicity. 

Regarding claim 14, Cotteverte teaches the limitations of the base claim 12. 
Cotteverte also teaches that the periodic structure is of a two-dimensional photonic 
crystal (page 4, paragraph 59), and is composed solely of a portion having a two- 
dimensional periodicity (Figures 1, 2, 5, 10, and 12). 

Regarding claim 15, Cotteverte teaches a mirror comprising the optical element 
according to claim 1 , and means for switching reflective and transmissive properties of 
the periodic structure alternatively by providing the deforming portion of the optical 
element with external force (Figures 18 and 19 and page 5, paragraphs 67 and 68). 

Regarding claim 16, Cotteverte teaches an optical deflector comprising the 
optical element according to claim 1, and means for changing a light-propagating 
direction of the periodic structure by providing the deforming portion of the optical 
element with external force (Figures 18 and 19 and page 5, paragraphs 67 and 68). 

Regarding claim 17, Cotteverte teaches a control method for an optical element 
having a periodic structure in which the refractive index is distributed periodically 
(paragraph 13, page 2), comprising the steps of arranging a deforming portion (Figure 
15 shows deformation D+Ad in the periodicity of columns 108) which deforms by 
external action (Figure 16, voltage 122 or Figure 17, actuator 134) integrally with the 
periodic structure (photonic crystal 100 with periodic columns 108) along the periodic 
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direction of the periodic structure (Figure 15), and changing the periodicity of the 
periodic structure by causing deformation in the periodic direction of the periodic 
structure (pages 4 and 5, paragraphs 61-64). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jerry Martin Blevins whose telephone number is 571- 
272-8581. The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G. Font can be reached on 571-272-2415. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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